Craniopharyngiomas are considered to be mal developmental, histologically benign, well-encapsu lated tumors.",") Malignant transformation is very rare,") but tumor recurrence along the operative track by tumor cell "seeding" has been reported.') Grossly, almost all craniopharyngiomas have solid, cystic, and calcified parts. In adults, there are rela tively more solid than cystic tumors. Calcification is seen in almost all childhood craniopharyngiomas. Craniopharyngioma has well-defined outlines relat ed to the brain. However, it has a tendency to in filtrate locally the surrounding neural tissue such as the hypothalamus.
These areas often undergo intense glial reaction. Small papillary tumor projec tions into the glial undersurface of the hypothala mus appear on histological slices as detached is lands of tumoral epithelium. Cytological studies of these small islands do not support the interpretation of malignancy.",") MR imaging is better than CT in identifying the soft tissue involvement around the tumor, and the displacement of complex anatomical structures of the diencephalon and skull base. The cysts frequent ly produce a high, uniform signal on T1-weighted im ages, which is usually seen even when the lesions ap pear isodense or hypodense on CT scans. Cysts with a low cholesterol content have a low signal on T1 weighted images. Solid tumor parts tend to be homogeneous and have a marked increase of signal intensity on T1-weighted images after injection of gadolinium-diethylenetriaminepenta-acetic acid, that differentiates craniopharyngioma from other suprasellar cysts (Fig. 1) . MR imaging has in addi tion the advantage of providing sagittal and coronal sections of high quality, which are of tremendous im portance for planning the surgical approach. In re cent years, the development of MR angiography has allowed for the demonstration of major cerebral ves sels and their relation to the tumor, reducing the necessity of invasive angiographic studies. However, as CT demonstrates better calcifications, and the bone anatomy of the skull base, both CT and MR imaging should be used as complementary tools in radiological evaluation for craniopharyngioma. right: Axial MR image of the same case after intravenous contrast injec tion.
Surgical Anatomy
Due to the complexity of the neurovascular struc tures of the suprasellar area ( Fig. 2) , surgery of craniopharyngioma represents a real challenge in neurosurgery.
Craniopharyngioma is usually adher ent to major arteries at the base of the skull, and small perforating arteries coming from the anterior communicating vessels, posterior communicating ar tery, and branches from the anterior choroidal ar tery and thalamoperforating vessels. 26,27,3 1) Tumor ad hesion to these vessels is one of the most important reasons for incomplete removal. The blood supply for the anterior part of tumor is perforators from the anterior communicating artery and the proximal an terior cerebral artery. The lateral part of the tumor receives branches from the posterior communicat ing artery, and the intrasellar part of tumor is usu ally supplied from intracavernous meningo hypophyseal arteries. Craniopharyngioma does not usually receive blood supply from the posterior cerebral and basilar arteries unless the anterior blood supply for the lower hypothalamus and floor of the third ventricle is absent. The tumor may extend from the sellar region an teriorly in the direction of the subfrontal spaces con stituting the so-called prechiasmatic craniopharyn gioma. These are frequently cystic tumors and achieve large sizes before diagnosis. When the tumor grows posterior to the chiasm (retrochiasmat ic craniopharyngioma) it displaces the pituitary stalk forward, and the chiasm forward and upward, making the optic nerve appear falsely prefixed. Cys tic retrochiasmatic craniopharyngioma may reach very large sizes by expanding into the posterior fos sa along the retroclival area. Endocrine dysfunction is present in about one half of children and 80% of adults with craniopharyngioma.
High stress doses of cor ticosteroid before surgery replace corticosteroid re quirement rapidly. Hypothyroidism takes several days to correct, and therapy should be started promptly. A normal metabolic state must be restored gradually, especially in the elderly or patients with heart disease. Diabetes insipidus is frequently present in patients with craniopharyngioma.
Espe cially children may present with severe alteration of fluid and electrolytes due to diabetes insipidus. Ac curate replacement of deficits along with in travenous or intranasal doses of anti-diuretic hor mone (desmopressin) will be necessary. Since dia betes insipidus frequently persists after surgery, ther apy with desmopressin usually has to be continued during postoperative care.
III.
Surgical treatment Several surgical approaches have been proposed for the removal of craniopharyngiomas. 3,15,28,29) For choice of optimal surgical approach four main criter ia must be taken into consideration: the shortest route to the tumor, the minimal trauma to surround ing structures, the necessary overview, and the flex ibility of approach to reach different directions. Ad ditionally, different patterns of tumor extension, size, consistence, etc., may play a role in choosing the most appropriate approach. Intrasellar or intra and suprasellar sub diaphragmatic tumors (Grades I II) can be operated best via a transsphenoidal ap proach. In the authors' experience, the subfrontal ap proach is the method of choice for primarily suprasellar tumors (Grades III-V In cases of large retrochiasmatic tumor giving the chiasm an appear ance of prefixity or in true prefixed chiasm, the ap proach is through the lamina terminalis (Fig. 3) During tumor dissection care must be taken to stay within the arachnoid planes. Dissection of the tumor from the arterial wall may weaken the adventitia and cause dilatation of major vessels. Tumor dissec tion on the floor of hypothalamus should be carried out carefully, not to injure functioning nerve tissue. No attempt is made to remove calcified parts of tumor that are attached to the optic nerves or chiasm until the tumor mass has been enucleated. Once the tumor is debulked, calcified portions fall away from the optic nerves enough to allow complete removal. When the pituitary stalk is involved its section is preferable to pulling it with attached tumor because of the risk of hypothalamus injury. Sectioning the pituitary stalk must be done as distal as possible be cause a remnant of the stalk may recover the produc tion of antidiuretic hormone. The dura flap is turned over the superior sagittal si nus and the exposure is made along the falx with minimal retraction of the frontal lobe away from the falx. The corpus callosum is exposed, and an about 2 cm long transcallosal incision is made between or just right lateral to the pericallosal arteries. The inci sion is done over the location of the foramen of Monro that is usually 1 cm anterior to the inter auricular line. This approach provides access into the lateral ventricles just at the dilated foramen of Monro. Tumor capsule is easily visualized. Internal decompression by aspiration of cystic parts and piecemeal removal of solid calcified parts is carried out. An attempt must be made not to damage the for nix, the anterior commissure, the choroid plexus, the choroidal arteries, and the veins of the wall and floor of third ventricle. 
